Background: Theory suggests that structural factors such as aged care facility size (bed numbers) will influence service quality. There have been no recent published studies in support of this theory, and consequently, the available literature has not been useful in assisting decision makers with investment decisions on facility size. Purpose: The study aimed to address that deficit by reviewing the international literature on the relationships between the size of residential aged care facilities, measured by number of beds, and service quality. Methods: A systematic review identified 30 studies that reported a relationship between facility size and quality and provided sufficient details to enable comparison. There are three groups of studies based on measurement of qualityVthose measuring only resident outcomes, those measuring care and resident outcomes using composite tools, and those focused on regulatory compliance. Findings: The overall findings support the posited theory to a large extent, that size is a factor in quality and smaller facilities yield the most favorable results. Studies using multiple indicators of service quality produced more consistent results in favor of smaller facilities, as did most studies of regulatory compliance. Discussion: The theory that aged care facility size (bed numbers) will influence service quality was supported by 26 of the 30 studies reviewed. Practice Implications: The review findings indicate that aged care facility size (number of beds) may be one important factor related to service quality. Smaller facilities are more likely to result in higher quality and better outcomes for residents than larger facilities. This has implications for those who make investment decisions concerning aged care facilities. The findings also raise implications for funders and policy makers to ensure that regulations and policies do not encourage the building of facilities inconsistent with these findings.
O ver the next decade, the demand for residential aged care (nursing homes, care homes, skilled nursing facilities, assisted living facilities) will increase substantially in member countries of the Organisation for Economic Cooperation and Development (OECD, 2011) . For example, in Australia, it is estimated that 74,000 additional beds will need to be built by 2023 (a 40% increase) between 2013 and 2023, which is twice the growth rate of period 2003Y2012 (Aged Care Financing Authority, 2013) . Although Australia has one of the highest predicted percentage growth in demand, other OECD countries face similar challenges (OECD, 2011) . This demand, as well as the need to replace existing old stock, will drive substantial investment in existing and new aged care facilities, and one aspect of these investment decisions will be the determination of the size (number of beds) of the expanded or new facilities.
Deciding on the size of an aged care facility is important to decision makers, as it may have an impact on financial viability and the subsequent return on investment and be influenced by other issues such as location. That is, because of higher demand and costs, larger facilities are more likely to be found in metropolitan locations than in rural locations (Baldwin, Chenoweth, & dela Rama, 2015) and demand may restrict facility size in rural locations. As well as considering financial performance, many decision makers may also wish to be guided by evidence on the relationship between size and quality, if any. Decision makers may also recognize that a facility_s size may be harder to change (if found unsuitable) than other structural variables that influence quality, such as ownership, staffing (numbers, skills and mix), management expertise, or organizational culture. However, decision makers who wish to be guided by the research evidence on the relationship between size and quality will discover a number of difficulties in accessing, analyzing, and making use of current evidence. One difficulty is that no recent systematic review of the international literature on the impact of the size of an aged care facility (number of beds) on quality has hitherto been published. The last review was conducted by Davis in 1991 (Davis, 1991 , reporting findings that are no longer pertinent to aged care service operations in 2016. Should a decision maker seek to access the available literature, they will find that there is considerable variation in the descriptions used to define facility size and measurement of service quality. Finally, confusion can arise when interpreting the literature, as some articles report only negative or positive associations between facility size and different outcomes. Consequently, this article sets out to provide decision makers with a descriptive summary of the recent evidence linking the number of facility beds with evidence of service quality. Donabedian_s (2005) conceptual framework, which links health care structures, processes, and outcomes, proposes that organizational factors impact processes and processes impact outcomes. That is, it proposes that there is a relationship between structure, such as the size of care facilities, and service quality. This framework has achieved widespread and long-term international recognition in research on quality issues in both the wider health literature and in research on aged care (Comondore et al., 2009; Harrington, 2013; Richardson & Bartlett, 2009) .
Theory and Conceptual Framework
Although there is a lack of consistency across the aged care literature on the definition of service quality (Castle & Ferguson, 2010; Ibrahim et al., 2014) , there is a general consensus that quality includes measures of process and resident outcomes. Donabedian_s (2005) framework suggests that size, as a structural variable, should be a factor that influences quality. In support of this theoretical relationship, facility size is widely accepted as a relevant structural variable in the wider health literature (Mitchell et al., 2014) and in the aged care literature (Castle & Engberg, 2007; Nakrem, Vinsnes, Harkless, Paulsen, & Seim, 2009 ). Although size is widely reported as a structural variable that may have an impact on service quality, the nature of the relationship between size and quality has received less attention than other structural variables.
Building on Donabedian_s (2005) framework, Harrington (2005) argued that studies of quality in aged care (whether measured as resident outcomes, quality of care, or regulatory compliance) should take into consideration the structural features of staffing, ownership, chain affiliation, and size. Harrington_s argument is that structural factors influence process and quality, although the volume and strength of evidence between these factors and service quality are variable. There has been substantial research published on the relationship between staffing and quality (Backhaus, Verbeek, van Rossum, Capezuti, & Hamers, 2014; Castle, 2012; Spilsbury, Hewitt, Stirk, & Bowman, 2011) , between the type of ownership and quality (Comondore et al., 2009; Ellis & Howe, 2010; Harrington, 2013) , and on the impact of chain affiliation on quality (Harrington, Olney, Carrillo, & Kang, 2011) . There is, however, a gap in the literature related to a synthesis of the evidence on the relationship between facility size and service quality.
Consideration of the impact of size is important; if there is no relationship between facility size and quality, then decision makers can determine the size of new and expanded facilities based on investment and financial performance criteria alone. If there is a relationship between size and service quality, as suggested by Donabedian (2005) , this may highlight other structural and process factors (such as staffing and management culture) that may need to be strengthened to overcome any detrimental effect of size.
Although the potential relationship between the size of aged care facilities (measured in the number of beds in a facility) on quality has received less attention than other structural factors, data on size are often collected and analyzed as a secondary variable of interest in studies of other structural variables. There has also been recent interest in evaluating outcomes of very small aged care facilities, particularly for people with dementia. This research, mainly from the Netherlands and the United States (de Rooij et al., 2012; Kane, Lum, Cutler, Degenholtz, & Yu, 2007; te Boekhorst, Depla, de Lange, Pot, & Eefsting, 2009) , has focused largely on the size of facilities and resident quality of life.
Methods

Aim
This article reports a systematic review of the literature on the relationship between the numbers of beds in aged care facilities and associated indicators of service quality. The review_s purpose is to make the evidence on the relationship between facility size and quality, which is contained in the research literature, accessible to decision makers. These findings contribute to the literature in three ways: by comparing research findings on similar constructs, by reporting findings using comparable numbers of beds, and by presenting these data in a format that enables visual comparison of results.
Search
The electronic search of the literature used the following limits: peer-reviewed articles published in English, prior to 2014, that reported a relationship between structural factors and one or more indicators of quality, and with levels of evidence of 2b (retrospective cross-sectional studies, cohort studies, and systematic reviews of cross-sectional studies) or higher, based on the grades of evidence published by the Oxford Centre for Evidence-Based Medicine (2009). The definition of quality was guided by the framework outlined by Castle and Ferguson (2010 Figure 1 and is based on the PRISMA statement (Moher, Liberati, Tetzlaff, & Altman, 2009 ).
The initial database search identified 3,390 potential research articles, and from these, a further 50 articles were identified. After removal of duplicates and screening abstracts for core inclusions, 263 articles remained of which 42 were retained as fully meeting the eligibility criteria. Of Figure 1 Flow chart of the identification and selection process Does Size Matter in Aged Care Facilities?these, 12 articles did not include sufficient study sample and statistical details to enable comparison. Of the remaining 30 articles suitable for review, four articles reported no statistically significant relationship between size and quality.
Analysis
There is a large range of variables used to measure quality across the studies. Guided by Castle and Ferguson (2010) , these variables were organized into three groups: resident outcome indicators (such as behavior, falls, infections, mortality, quality of life, and ulcers), care indicators (such as poly pharmacy, restraint use, medical and hospital use, and staffing hours) and composite indicators (combining outcome and care indicators), and indicators of regulatory compliance (complaints, deficiencies against standards resulting in citations, sanctions, penalties, and performance failure).
The statistical methods and reported findings of the relationship between size and individual variables across all the studies reviewed were compared in a single table (not included) to enable selection of studies that reported similar statistical methods. This table confirmed that there are no consistent categories of number of beds and statistical analyses varied across the studies reviewed. Consequently, a meta-analysis was not conducted. Alternatively, Forest plots for common dichotomous outcomes (falls, infections, mortality, and ulcers) and continuous outcome (deficiencies) were presented to show the estimated effects.
As there is inconsistency in the studies on the number of beds that categorize Bsmall, [ Bsmaller,[ Blarge,[ and Blarger. [ For example, a facility that is reported as in the Blarger[ group in one study could fall into the Bsmaller[ group in another study. To overcome this inconsistency, the 26 articles that reported a significant difference between quality and facility size and the two studies that found no significant difference in the articles were graphically presented.
Findings
Most of the studies reviewed reported cross-sectional analyses of secondary data, with one case control study (Li, Birkhead, Strogatz, & Coles, 1996) and one retrospective cohort study (McGregor et al., 2006) . No randomized controlled trials were found. Table 1 provides a summary of the frequency of use of different variables for measuring Table 1 Number of studies using outcome, care, and regulatory compliance variables and summary of findings As some studies used more than one variable, the total in this table is more than the number of individual studies.
quality and their relationship with the size of the facilities in the studies. Of the 20 studies that used outcome variables, 13 reported in favor of smaller facilities, 2 reported in favor of larger facilities, and 5 found no significant difference for individual variables. Eleven studies used indicators of care, and six of these reported in favor of smaller facilities, three reported in favor of larger facilities, and two reported no significant difference for individual variables. Ten of the 13 studies that reported on the relationship between regulatory compliance and size were found in favor of smaller facilities, and three were found in favor of larger facilities. All the studies reviewed for this article are summarized in Table 2 . As a variety of statistical techniques and a range of different dependent variables were used, no single statistic, such as an effect rate, could be estimated across all studies. Table 2 also indicates which studies used statistical controls for potentially confounding variables.
Studies Finding a Relationship Between Size and Resident Outcomes
In a study of all Medicare residents discharged from hospitals to 13,619 nursing homes in the United States over a 12-month period, Unroe, Greiner, ColFn-Emeric, Peterson, and Curtis (2012; mean facility size in the sample, 133 beds) found that residents living in larger facilities had a 7% higher risk of hospital use for heart failure and a 7% higher risk for mortality, after controlling for other facility characteristics. Similarly, Li and colleagues (1996; mean, 149 beds) , using logic regression analysis in a study of infection rates, found that residents living in larger facilities had significantly more infections. Other structural factors had weaker associations with resident infection rates. McGregor and colleagues (2006; mean, 60 beds) reported a statistically significant association between larger aged care facilities in Canada and higher rates of resident hospitalizations and mortality. Rantz and colleagues (2004, p. 24 ; mean, 67 beds), using simple statistical analysis and a composite of outcome indicators, reported that facility size was the only significant variable that had a relationship with service quality. They proposed that smaller size may enable more consistent staff assignment, team work, and team processes. An Australian study (Pearson et al., 1992) , employing regression analysis but with few details on the statistical controls used, also evaluated a variety of resident outcome measures including privacy and dignity, freedom of choice, and independence and reported more favorable results in aged care facilities with between 40 and 60 beds. The only study finding more favorable results with large aged care facilities was a crosssectional study of 65 large nursing homes in the Netherlands. After allowing for the effects of resident characteristics and governance practices, there was a small statistically significant association between larger facilities and fewer bed ulcers (Wagner et al., 2006; mean, 193 beds) . In this study, the association of facility size with other outcome indicators (incontinence, restraint, and behavior) were not significant.
Studies Finding a Relationship Between Size and the Quality of Care
A study across six states in the United States involving 1,071 facilities (Castle & Engberg, 2007; mean, 131 beds) found that larger aged care facilities were associated with lower care quality, using a composite score of 14 quality measures. In Canada, after controlling for other variables, Bravo, Wals, Dubois, and Charpentier (1999; mean, 29 beds) found lower quality of care in facilities with more than 60 beds using a composite score for both care processes and outcomes. The researchers speculated that in larger facilities staff may not identify and meet individual resident needs. Phillips, Holan, Sherman, Spector, and Hawes (2005; mean, 73 beds), using regression analysis, reported that Medicare expenditure as a proxy indicator of medical care needs, was higher for residents of larger facilities, compared with smaller facilities. They speculated that smaller facilities are better at detecting health deterioration in residents and instituting early intervention than in larger facilities.
Three studies reported more favorable service quality and service-sensitive outcomes in larger aged care facilities. In contrast to his later study cited above, Castle_s (2000; mean, 100 beds) study of 15,455 facilities used multinomial logistic regression analysis and found that larger facilities are more likely to decrease their restraint use. A study of 164 Texan residential aged care facilities (Anderson, Issel, & McDaniel, 2003 ; mean, 113 beds) reported a similar finding: less frequent use of physical restraint and lower prevalence of aggressive behavior in residents in larger facilities. In a more recent study, the number of residents who were simultaneously administered more than nine medicines was statistically greater in small facilities (Dwyer, Han, Woodwell, & Rechtsteiner, 2010 ; mean, 100 beds).
Studies Finding a Relationship Between Size and Regulatory Compliance for Quality and Complaints
In a major study of over 80,000 inspection reports and using multiple regression analysis, Harrington, Zimmerman, Karon, Robinson, and Beutel (2000; mean, not reported) found that smaller facilities were less likely to have deficiencies against quality standards. A similar result was reported in a later study of large service providers by the same principal author mean, 120 beds) . Another large study of 19,000 aged care facilities over 6 years (Banaszak-Holl, Berta, Bowman, Baum, & Mitchell, 2002; mean, 106 beds) found that the incidence of citations for deficiencies against standards increased with size, a finding supported by Amirkhanyan, Kim, and Lambright (2008; mean, 90 beds). Studies with smaller sample sizes had similar results. O_Neill, Harrington, Kitchener, and Saliba (2003; mean, 100 beds) found that larger nursing homes in California (n = 1,098) had significantly more deficiencies against regulatory compliance than smaller homes. This finding was confirmed by Jogerst, Daly, Dawson, Peek-Asa, and Schmuch (2006; mean, 79 beds) and Kamimura and colleagues (2007) . Flynn, Liang, Dickson, and Aiken (2010, p. 2404; mean, 150 beds) reported that larger Bfacility size was the only facility characteristic associated with higher deficiency citations[; however, this study included only 63 facilities. Allen, Kellett, and Gruman (2004; mean, 120 beds) and Phillips and Goa (2011; mean, 45 beds) found more service quality complaints in larger facilities.
Conversely, in a study of over 17,000 aged care facilities, larger facilities were associated with a lower chance of having a citation for abuse of residents (Castle, 2011 ; mean, 110 beds). Zinn, Mor, Feng, and Intrator (2009; mean, 100 beds) also found that larger nursing homes were less likely to experience Bperformance failure,[ although not all failures were associated with poor quality. An Australia-wide study (Ellis & Howe, 2010) found that facilities with fewer than 60 beds had a statistically significant higher chance of being sanctioned for failing to meet minimum standards than facilities in the size range of 60Y100 beds.
Studies Finding No Relationship Between Size and Quality Indicators
Three of the four studies that reported no relationship between facility size and outcomes (Kane et al., 2004; Samus et al., 2005; Verbeek et al., 2010) investigated quality of life indicators and with relatively small sample sizes (the largest studied 49 facilities), suggesting generalization from these studies is questionable. In addition, Kane et al. (2004) used a nonrepresentative sample of 40 facilities and reported no association between quality of life indicators and size, findings that are inconsistent with those of a later and smaller study by the same principal author (Kane et al., 2007) . Verbeek and colleagues (2010) found no difference related to the size of aged care facilities in the Netherlands utilizing a composite score for quality of life but used only a simple t test to analyze these data. The fourth study, McGregor and colleagues (2005; mean, 87 beds) used univariate regression analysis of care quality in 167 Canadian aged care facilities, finding no association between facility size and hours of care. Figure 2 shows the Forest plots of studies that each reported common dichotomous outcomes. In relation to mortality, both Unroe et al. (2012) and McGregor et al. (2006) reported increased odds of mortality with larger facility size. For falls, infections, and ulcers, the results are inconsistent. Kane et al. (2007) reported positive relationship between increasing facility size and the odds of falls, infections, and ulcers, whereas McGregor et al. (2006) reported negative relationship between increasing facility size and the odds of falls, infections, and ulcers. Figure 3 illustrates the comparison of findings from three studies that reported regression coefficient for the relationship between the number of deficiencies and facility size. O_Neill et al. (2003) and Kamimura et al. (2007) found that the number of deficiencies is associated with the increase in number of beds, though the relationship is not strong. Harrington et al. (2000) used a different approach and reported that, compared to facilities with 120Y159 beds, the deficiency decreases by 0.88 times and 1.53 times for facilities with 60Y119 beds and those with G60 beds, respectively.
Comparison of Findings
The range of facility sizes in the studies reviewed is shown in Figure 4 (two studies that reported no statistical significance between size and quality indicators did not report the range of facility sizes and are thus not included in this figure) . Figure 4 indicates the direction of the major findings reported in each study with the length of the arrows showing the range of facility sizes in the sample for each study. This figure illustrates the dominance of studies that report in favor of smaller facilities, and these studies include those with relatively small facilities in their sample, those with relatively large facilities in their sample, and those with a wide range of facility sizes in their sample.
Discussion
Of the 30 studies reviewed, only four found no relationship between facility size and service quality, suggesting support for the conceptual framework linking structure and quality (Donabedian, 2005) . Figure 4 shows that, in 19 (73%) of the 26 studies that reported a significant relationship between aged care facility size and one or more quality indicators, the more favorable results were associated with smaller size. Five of the six studies using outcome indicators found that larger facilities had the least favorable resident outcomes.
The group of studies that included both individual quality of care indicators and composite indicators present conflicting findings in relation to aged care facility size. The four studies in this group that were found in favor with Figure 2 Forest plots of falls, infections, mortality, and ulcers by number of beds Does Size Matter in Aged Care Facilities?
smaller facilities (Bravo et al., 1999; Castle & Engberg, 2007; Kane et al., 2007; Phillips et al., 2005) used composite scores for quality of care. Conversely, the three studies that reported more favorable results in larger facilities (Anderson et al., 2003 , Castle, 2000 , Dwyer et al., 2010 used individual quality indicators. Castle (2000) found lower constraint use, and Anderson et al. (2003) found less resident aggression in larger facilities. However, this last finding is in contrast to the findings of Wagner et al. (2006) that in Dutch facilities neither restraint use nor resident behavior was related to facility size. These inconsistent findings possibly suggest that larger aged care facilities perform better in some individual indicators of care quality; however, when multiple indicators of care quality are used, the results show more favorable outcomes in smaller facilities.
The studies that examined the relationship between size and regulation compliance suggest that smaller aged care facilities are more likely to meet quality standards and are less likely to receive quality complaints than larger facilities. However, the evidence is less clear when the level of quality deficiencies warrants the imposition of citations, sanctions, or penalties. It may be the case that the more complex, larger aged care facilities are more likely to fail on some indicators of compliance than smaller facilities. Alternatively, smaller facilities may have a more achievable task of meeting all compliance standards in the required Direction of the relationship between size and the most favorable findings within the sample size range in each study reporting statistical significance (n = 28) time frame. On the other hand, when quality deficiencies are detected, larger facilities will have more human and other resources available to remedy deficiencies in a shorter time frame and avoid penalties. Recent research interest in the outcomes generated by the introduction of very small aged care facilities appears to be inconclusive. Five of the studies on very small aged care facilities included in this review (Kane et al., 2004 (Kane et al., , 2007 Leroi et al., 2007; Samus et al., 2005; Verbeek et al., 2010) found either that there are no difference in outcomes between very small facilities compared with traditional size facilities or that the findings were weak because of small sample sizes. Another study (te Boekhorst et al., 2009 ) reported very small facilities had some greater impact on outcomes, but as facility size number is not reported, the findings cannot be compared with those of other studies.
Practice Implications
This review brings together for the first time findings from multiple studies that have used different methods and different descriptions of results on aged care facility size and service quality indicators. Figure 4 provides a descriptive overview of all study results that, hitherto, has been difficult for decision makers to access.
A number of implications arise from these findings. First, in the reported studies reviewed, there were more consistent findings in relation to size when multiple measures of quality were used. Perhaps because of the complex nature of aged care, studies that used a single measure or simple indicators of quality were more likely to produce single indicator or inconclusive findings when compared with studies using multiple quality measures. This proposition is supported by the almost consistent performance of smaller facilities in meeting single indicators of regulatory compliance, a measure which is necessarily based on multiple indicators. This suggests that smaller or larger facilities may perform better in some discrete aspects of care or in single outcome indicators, such as constraint use or complaints on care quality. Although these studies suggest some possible explanations of the links between size and quality, such as better resident observation in smaller facilities, there is no clear finding on the reasons for smaller facilities having more favorable quality results. In addition, size is, of course, only one factor influencing quality and a focus on other factors, such as staffing, care practice, or organizational culture, may overcome any negative influence of size in individual facilities.
Although limited by the number and nature of studies reviewed, the findings suggest, however, that in most of the cases, there is little support for larger aged care facilities in relation to the production of quality services and positive resident outcomes, particularly where quality is measured using multiple indicators.
The findings serve as an indication to decision makers and policy makers that facility size may be important, depending on the priorities and need of the target resident groups, and should be taken into consideration in planning and funding aged care services. An implication for policy makers is whether regulations and policy are encouraging the development of large facilities, such as where there is a requirement to demonstrate a population need for aged care services to achieve financial economies of scale due to low government subsidies or to address a burdensome regulatory compliance that can only be achieved efficiently by large organizations. Further research could focus on the impacts that changes in legislation or policy have on the size of aged care facilities, lest the final impact is an industry trend to build larger facilities without consideration of service quality.
As most of the studies examined in this review found a relationship between size and quality indicators, it is likely that Donabedian_s (2005) theoretical framework holds true for the aged care sector, that is, organizational structure, as measured through facility size, and service quality (care and outcomes) are related. Nevertheless, because the study findings on facility size and service quality were not conclusive, caution is urged when making decisions on facility size in areas considered important for different target groups.
Assumptions and Limitations of This Study and the Studies Reviewed
As this review includes studies from Australia, Canada, the United Kingdom, the Netherlands, and the United States, the applicability of findings from one jurisdiction to another needs to be considered. Also, most of the studies are from the United States, which reflects the more comprehensive data collection systems in that country, and this may limit application of the review findings to other countries. It has been assumed that the data on bed numbers refer to the whole facility and measure permanent beds that are occupied or available to be occupied. In practice, some large facilities may be operated as a number of smaller units across one campus and quality may differ between these units, as suggested by some researchers (e.g., Rantz et al., 2004) . As well, although most of the studies controlled for internal confounding variables, they may not have controlled for exogenous factors such as market forces that may influence quality. On the other hand, most of the studies included in this review used statistical controls to reduce the impact of confounding variables on study findings, which may support cross-jurisdictional applicability of the results.
Conclusions
Previous research has found that structural factors such as size may have a relationship with aged care service quality; this review generally supports those findings. Nearly three quarters of studies reviewed found a positive association between smaller facility size and service quality and/or resident outcomes. Studies using multiple or composite indicators of quality more consistently found this association, compared with studies using single indicators of quality. Although facility size is only one structural variable and the strength of association between quality and other independent variables may be stronger, facility size may be more difficult to change than other structural variables. This finding, that size is most likely a factor influencing quality of care and resident outcomes, should be taken into consideration when investment decisions are made in planning aged care services. Further research on facility size would be enhanced by the adoption of standard definitions of size categories for residential aged care facilities. This would enable researchers, funding agencies, and aged care providers to more readily compare similar quality indicators and facility size. The challenge for aged care facility owners, developers, and policy makers is to recognize that size is important when it comes to service quality and quality outcomes for residents. Facility size must, therefore, be taken into consideration when making investment decisions concerning new and existing aged care facilities.
